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$\sum’$ ($m=0$ $d=\sqrt{n}$ ) $\frac{1}{2}$




, $\mathbb{H}$ , $-\Delta=-y^{2}(_{\dot{\partial}x}^{\partial^{2}}=+=\partial y\partial^{2})$ . $\mathcal{E}_{\lambda}$
$-\Delta$ : “ $L^{2}(SL(2, \mathbb{Z})\backslash \mathbb{H})"arrow L^{2}(SL(2, \mathbb{Z})\backslash \mathbb{H})$
$\lambda-$ . $\mathcal{E}_{\lambda}$ Hecke $T(n)$




Xian-Jin $\mathrm{L}\mathrm{i}$ ’s result (1999). $L_{n}(s)$ Drichlet .
$L_{n}(s):= \sum_{d\in\Omega}\sum_{u}(d)\frac{h_{d}1\mathrm{o}\mathrm{g}\epsilon_{d}}{(du^{2})^{s}}$ (1.3)
$\Omega=\{d\in \mathbb{Z}_{>0}|d\equiv 0\mathrm{o}\mathrm{r}1\mathrm{m}\mathrm{o}\mathrm{d} 4, d\neq \mathrm{s}\mathrm{q}\mathrm{u}\mathrm{a}\mathrm{r}\mathrm{e}\}$ , $h_{d}$ $d$
, $\epsilon_{d}$ . $\sum_{u}^{(d)}$ , $t\in \mathbb{Z}$
$t^{2}-du^{2}=4n$ , $u$ .
, Dirichlet $\Re(s)>1$ , $L_{n}(s)$ $\Re(s)>0$
, $s=1/2,1,1/2\pm it_{\lambda}$ . $t_{\lambda}$
$\lambda=\frac{1}{4}+t_{\lambda}^{2}$ .
$\Delta$ :“$L^{2}(SL(2, \mathbb{Z})\backslash \mathbb{H})"arrow L^{2}(SL(2, \mathbb{Z})\backslash \mathbb{H})$ $\lambda$ ,
$T(n)$ : $\mathcal{E}_{\lambda}arrow \mathcal{E}_{\lambda}$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}(T(n)|\mathcal{E}_{\lambda})=2n^{it_{\lambda}}{\rm Res}_{s=1/2+it_{\lambda}}L_{n}(s)$ (1.4)
.
1. ,X.-J. Li $\mathrm{B}$ .Conrey
([LiCo]).
1 2 $K$ $O_{K}$ . , Li $SL(2, \mathbb{Z})\subset$
$SL(2, \mathbb{R})$ $SL(2, O_{K})\subset SL(2, \mathbb{C})$ .
(Theorem 1). ,
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ formula (Theorem 2) . . ( ,Li
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ formula , $\mathrm{L}\mathrm{i}$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ formula
test $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ formula . $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ formula
test , $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ formula
, $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ formula Hecke $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ ,
.)
2.
$GL(2, \mathbb{C})$ $\mathbb{H}:=\{(z, r)|z=x+iy\in \mathbb{C}, r>0\}$
$M \cdot(z, r):=(\frac{(az+b)(\overline{c}\overline{z}+\overline{d})+a\overline{c}r^{2}}{|cz+d|^{2}+|c|^{2}r^{2}},$ $\frac{|\det M|r}{|cz+d|^{2}+|c|^{2}r^{2}})$ ,
(2.1)
$(z, r).\in \mathbb{H}$ , $M=(\begin{array}{ll}a bc d\end{array})\in GL(2, \mathbb{C})$ ,
.
$\mathbb{H}$ $ds^{2}=r^{-2}(dx^{2}+dy^{2}+dr^{2})$ 3 Riemann
, $d\mu=r^{-3}dxdydr$ . Laplace-Beltrami
$\Delta$ \triangle $=-r^{2}(_{\partial x}^{\partial^{2}}=+ \frac{\partial^{2}}{\partial y^{2}}+\partial r=)\partial^{2}+r.\frac{\partial}{\partial r}$ .
$O_{K}$ 1 2 $K$ , $\Gamma:=SL(2, O_{K})$ .
, $\Gamma$ $\mathbb{H}$ , , cusp .
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$\mathbb{H}$ $F:\mathbb{H}arrow \mathbb{C}$ , $\Gamma$ 1 , $\Gamma$ $d\mu$
2 Hilbert $L^{2}(\Gamma\backslash \mathbb{H})$ .
,
$-\Delta$ : “ $L^{2}(\Gamma\backslash \mathbb{H})"arrow L^{2}(\Gamma\backslash \mathbb{H})$ . (2.2)
, ,
. (2.2) $\lambda$- $\mathcal{E}_{\lambda}$ .
$GL(2, K)$ $\alpha$ , $\Gamma\alpha\Gamma$ $L^{2}(\Gamma\backslash \mathbb{H})$
$(T_{\alpha}f)(P)$ $:=( \det\alpha)^{-1}\sum_{j=1}^{J}f(\gamma_{j}P)$ , (2.3)
$\Gamma\alpha\Gamma=\bigcup_{j=1}^{J}\Gamma\gamma_{j},$ $f\in L^{2}(\Gamma\backslash \mathbb{H})$ , (2.4)
. $n\in O\kappa$ , $T(n)$
$T(n):= \sum_{\Gamma\backslash M(n)/\Gamma}\Gamma\alpha\Gamma$
, $M(n):=\{g\in M(2, O_{K})|\det(g)=n\}$ , (2.5)
. 2 $K$ $\dot{\mathrm{a}}$ 1 $T(n)$ .
$T(n)F(z,r)= \frac{1}{|n|}\sum_{\iota_{\mathrm{m}\mathrm{o}d(d)}^{\alpha d=\mathfrak{n}}}\mathrm{x}F((\begin{array}{ll}a b d\end{array}) \cdot(z,r))$ , (2.6)
$a,$ $b,$ $d\in O_{K}$ ,(d) $d$ , $\Sigma^{\mathrm{x}}$ $d$ modulo
$.T_{\alpha}$ $T(n)$ Hecke . $T_{\alpha}$ $-\Delta$
, ,$T_{\alpha}$ $-\Delta$ $\lambda_{l}$- $\mathcal{E}_{\lambda}$ .
$T(n)$ .
3.
$D:=$ { $m\in O_{K}|m\equiv x^{2}\mathrm{m}\mathrm{o}\mathrm{d} 4O_{K},$ $m\neq \mathrm{s}\mathrm{q}\mathrm{u}\mathrm{a}\mathrm{r}\mathrm{e}$ in $O_{K}$ } ,(1.3)
Dirichlet $L_{n}(s)$
$L_{n}(s):= \sum_{d\in D}\sum_{u}(d)\frac{h_{d}1\mathrm{o}\mathrm{g}|\epsilon_{d}|^{2}}{m_{d}|du^{2}|^{s}}$ (3.1)
. $h_{d}$ $d$ $O_{K}$- $SL$(2, OK)-
, $\epsilon_{d}\in K(\sqrt{d})$ 2 . $m_{d}$ $d\neq-3,$ $-4$ $m_{d}=2$ ,m-4 $=$
$4,$ $m_{-3}=6$ . $\Sigma_{u}^{(d)}$ ,$u\in O_{K}$ , $\arg(u)\in[0, \pi)$ , $t\in O_{K}$
$1F(\gamma\cdot(z, r))=F((z,r))$
$2[\mathrm{S}\mathrm{a}\mathrm{r}]$ , $d\in D,$ $t^{2}-du^{2}=4$ , . $t^{2}-du^{2}=4$
$(t, u)\in O_{K}^{2}$ $|_{2}^{\lrcorner t\mathit{4}d\mathrm{i}}|^{2}+|^{\underline{t}\pm} \frac{\sqrt du}{2}|^{-2}$ , $|_{2}^{\lrcorner t\Omega d}|=$ $1$ , $u=0$ ,
, $(td, u_{d})$ $\arg(\sqrt{d}),$ $\arg(u\iota)\in[0, \pi),$ $| \frac{t+td\tau\iota}{2}|>1$ 1 . $(td, u_{d})$
, $t^{2}-du^{2}=4$ . $\epsilon_{d}:=\frac{t+\sqrt{d}u}{2}$ $d\in D$ .
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$t^{2}-du^{2}=4n$ $| \frac{t+\sqrt{d}u}{2\sqrt{n}}|>1$ 3. (3.1) $\Re(s)>2$
. $\{\lambda_{l}\}_{l>0}$ (2.2) ,\lambda l $=1+r_{l}^{2},$ $r_{l}\geq 0$
$\{r’\}_{l=0}^{\infty}$ . $\Gamma$ Eisenstein 4 $(1, 2]$ $1<$
$\sigma_{1}<\cdots<\sigma_{L}=2,\mathrm{E}\mathrm{i}\mathrm{s}\mathrm{e}\mathrm{n}\mathrm{s}\mathrm{t}\mathrm{e}\mathrm{i}\mathrm{n}$ Fourier $r^{2}+\phi(s)r^{2-s}$ .
, .
Theorem 1. (3.1) $L_{n}(s)$ .
(1) $L_{n}(s)$ $\Re(s)>0$ , $s=1\pm r_{l},$ $2,2-$
$\sigma_{i}(1\leq i\leq L),$ $2-\rho(\phi(\rho)=0, \Re(s)>1)$ |J.
(2) $l>L$
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}(T(n)|\mathcal{E}_{\lambda_{\mathrm{t}}})=4|O_{K}^{\mathrm{x}}|^{-1}|n|^{\pm ir_{1}}{\rm Res}_{s=1\pm}|.r_{1}L_{n}(s)$. (3.2)
Theorem 2. $h(r)$ .
(1) $h(r)$ l\Im (r)l\leq l+\mbox{\boldmath $\delta$}. ,
(2) $h(r)=h(-r)$ ,
(3) $|\Im(r)|\leq 1+\delta$ $h(r)=O((1+|\Re(r)|)^{-3-\mu})$ .
$\alpha\in GL(2, K)\cap M(2, O_{K})$ , $T_{\alpha}$ $\mathcal{E}_{\lambda_{l}}$ tr(T\mbox{\boldmath $\alpha$}|\lambda .
, $h(r)$ $h(r)$ Fourier $g(u)$ .
$| \det\alpha|\sum_{l=0}^{\infty}\mathrm{t}\mathrm{r}(T_{\alpha}|\lambda_{l})h(r_{l})=\mathrm{N}\mathrm{C}\mathrm{H}+\mathrm{N}\mathrm{C}\mathrm{E}+\mathrm{C}\mathrm{H}+\mathrm{C}\mathrm{E}+\mathrm{P}+\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}$, (3.3)
NCH $= \sum_{\{T\}_{\Gamma}}^{\mathrm{N}\mathrm{C}\mathrm{H}}.\frac{1\mathrm{o}\mathrm{g}N(T_{0})}{[\Gamma(T)\cdot\langle T_{0}\rangle]|a(T)-a(T)^{-1}|^{2}}g(\log N(T))$ ,
NCE $= \sum_{\{R\}\Gamma}^{\mathrm{N}\mathrm{C}\mathrm{E}}\frac{1\mathrm{o}\mathrm{g}N(T_{0})}{2[\Gamma(R).\langle T_{0}\rangle]\sin^{2}\theta_{R}}.g(0)$ ,
$\mathrm{C}\mathrm{H}=\sum_{\{T\}_{\Gamma}}^{\mathrm{C}\mathrm{H}}\frac{21\mathrm{o}\mathrm{g}|c_{T}|}{|\Gamma(T)||a(T)-a(T)^{-1}|^{2}}g(\log N(T))$ ,
$+ \sum_{\{T\}_{\Gamma}}^{\mathrm{C}\mathrm{H}}\frac{1}{|\Gamma(T)||a(T)-a(T)^{-1}|^{2}}\int_{1\mathrm{o}\mathrm{g}N(T)}^{\infty}g(u)\frac{\sinh(u)}{\cosh(u)-\cos(2\arg a(T))}du$ ,







$4\Re(s)>2$ $E_{\Gamma}((z, r.),$ $s):=[ \Gamma_{\infty} : \Gamma_{\infty}’]^{-1}\sum_{\gamma\in\Gamma_{\infty}\backslash \Gamma},r(\gamma\cdot(z, r))^{s}$. , $r$ ( $(Z$, R))=R




Cont $= \frac{|\det\alpha|}{4\pi}\int_{-\infty}^{\infty}h(r)w(1+ir)\frac{\phi’}{\phi}(1+ir)dr-\frac{|\det\alpha|h(0)\phi^{*}(1)}{4}$ .
.
[Theorem 2. ]
. $\sum^{\mathrm{N}\mathrm{C}\mathrm{H}}$ $\Gamma\alpha\Gamma$ , $\Gamma$ cusp 5 , $\Gamma-$ .
. $\sum^{\mathrm{N}\mathrm{C}\mathrm{E}}$ $\Gamma\alpha\Gamma$ , $\Gamma$ cusp 6 , $\Gamma-$ .
. $\sum^{\mathrm{C}\mathrm{H}}$ $\Gamma\alpha\Gamma$ , $\Gamma$ cusp , $\Gamma-$ .
. $\sum^{\mathrm{C}\mathrm{E}}$ $\Gamma\alpha\Gamma$ , $\Gamma$ cusp , $\Gamma-$ .
. $a(T)$ $T$ $|a(T)|>1$ ,N(T) $=|a(T)|^{2}$ .
. $M$ $\Gamma$ cusp , $\Gamma$ cusp ,
$\Gamma(M)=\{\gamma\in\Gamma|M\gamma=\gamma M\}$ , $T_{0}\in\Gamma 7$ $R_{4}\in\Gamma$
$\Gamma(M)=\langle T_{0}\rangle\cross\langle R_{0}\rangle$ .
. $\Gamma$ Eisenstein $E_{\Gamma}((z, r),$ $s)=r^{s}+\phi(s)r^{2-s}+\ldots$ , $T_{\alpha}E_{\Gamma}((z,r),$ $s)=$
$w(s)E_{\Gamma}((z, r),$ $s)$ , $\phi^{*}(s)=w(s)\phi(s)$ .
[Su] .
4.
$h(r)$ , , 2 (3.3) ,
Hilbert-Schmidt .
, ([Hel],[He2],[EGM] ).
$h(r)$ , $h$ (r)
, $h(r)$ (3.3) . ,
$h_{\epsilon}(r)=h(r)e^{-\epsilon \mathrm{r}^{2}}(0<\epsilon<1)$ , $h_{\epsilon}$ Fourier $g_{\epsilon}$ $[h_{\epsilon}, g_{\epsilon}]$
(3.3) , $\epsilonarrow 0$ $[h, g]$
.
, , $\epsilon$
. , NCH ( $\Gamma$
cusp ) . $\epsilon$
. , $-\Delta$
$\epsilon$ , $N_{\Gamma}(T):=\#\{\lambda_{n}=1+r_{n}^{2}|r_{n}\leq T\}$ $8\backslash$
$5GL(2, \mathbb{C})$ , $\mathbb{H}$ $P^{1}\mathbb{C}$ 2 , $\mathbb{H}$
,
$6GL(2, \mathbb{C})$ , $\mathbb{H}$ $P^{1}\mathrm{C}$ 2 , 2 $\mathbb{R}$
.








2 $h(r)$ $h(r)$ 2 , $h_{\epsilon}$
Fourier $g_{\epsilon}$ #
$g_{\epsilon}(u)<<e^{-(1+\delta)|u|}$ (4.1)
$\epsilon$ , NCH $\epsilon$
,
$H_{\delta}= \sum_{\{T\}_{\Gamma}\subset\Gamma\alpha\Gamma}^{\mathrm{N}\mathrm{C}\mathrm{H}}.\frac{1\mathrm{o}\mathrm{g}N(T_{0})}{[\Gamma(T)\cdot\langle T_{0}\rangle]|a(T)-a(T)^{-1}|^{2}}N(T)^{-1-\delta}$ (4.2)
. $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ formula $\Gamma$
, Theorem 2 Hecke $\Gamma\tilde{\alpha}\Gamma=\Gamma$ 10.
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ formula ,(4.2)




$\pi \mathrm{r}_{\alpha}\mathrm{r}(x)=$ { $\{T\}_{\Gamma}\in\Gamma\alpha\Gamma/\sim\Gamma|T:\Gamma$ cusp’ , $N(T)\leq x$ }
(4.4)
$\pi_{\Gamma}(x)$ . , $\pi_{\Gamma}(x)$
. , (4.3) , $\Gamma$





Lemma 1. $Q_{d}$ $d\in D$ primitive $O_{K}$ r-
. $H$ $\overline{\Gamma}=\mathrm{P}\mathrm{S}\mathrm{L}(2, O_{K})$ $\overline{\Gamma}$- . ,
(4.5)$Q_{d}\ni ax^{2}+bxy+cy^{2}\mapsto\{$ ( $2$ $\mapsto t+bu_{4}$)$-cu_{d}2\}_{\overline{\Gamma}}$ ,




$L^{2}(\Gamma\backslash \mathbb{H})$ , $\Gamma\overline{\alpha}\Gamma=\Gamma$ . $\overline{\alpha}=(\det\alpha)^{-1/2}\alpha$
. $\Gamma\overline{\alpha}\Gamma\neq\Gamma$ , $cI\not\in\Gamma\alpha\Gamma$ .
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Lemma 2. $Q_{d}$ Lemma 1 . $Q_{n,d}$ $\overline{T(n)}_{\mathrm{N}\mathrm{C}\mathrm{H}}$
$Q_{n,d}:=\{\{Q, (t, u)\}$
$t^{2}-du^{2}=4n$ , $| \frac{t+\sqrt{d}u}{2\sqrt{n}}|>1$
$Q\in Q_{d}$ , $(t,u)\in O_{K}^{2}$ ,
$\arg(u)\in[0,\pi)\}$ , (4.6)






. $\overline{*}$ $*$ , $SL(2,\mathbb{C})arrow PSL(2, \mathbb{C})$ , $\overline{\Gamma}$
$\overline{\Gamma}$- . ,
(4.8)$\{ax^{2}+bxy+cy^{2}, (t,u)\}\mapsto\{\frac{1}{\sqrt{n}}$ . $(^{\frac{t-bu}{a^{2}u}}$ $\frac{-cut+h\iota}{2})\}_{\overline{\Gamma}}$
\cup d\epsilon $Q_{n,d}arrow\overline{T(n)}_{\mathrm{N}\mathrm{C}\mathrm{H}}$ , $\frac{1}{2}|O_{K}^{\mathrm{x}}|$ : 1 .
, $\{M\}_{\overline{\Gamma}}$ $M$ -\Gamma - .
Lemma 3. $d\in D$
$h(d)\log|\epsilon_{d}|^{2}\ll|d|^{1+\epsilon}$ as $|d|arrow\infty$ (4.9)
.
$d\in D$ Pell $t^{2}-du^{2}=4$ OK- ,
$(t_{1},u_{1}) \cdot(t_{2},u_{2}):=(\frac{t_{1}t_{2}+du_{1}u_{2}}{2}, \frac{t_{1}u_{2}+t_{2}u_{1}}{2})$ (4.10)
, $\mathbb{Z}$ , $d$ $G_{d}$
([Sar]). $G_{d}$ $d\in D$ $\mathbb{Z}/2\mathbb{Z}$ .
$d\in D,$ $n\in O_{K}$ $t^{2}-du^{2}=4n$ $O_{K}$- , $(t_{1}, u_{1})\sim_{d}(t_{2}, u_{2})$
, Pell $t^{2}-du^{2}=4$ OK- $(t_{0}, u_{0})$ ,
$t_{2}+ \sqrt{d}u_{2}=(t_{1}+\sqrt{d}u_{1})\frac{t_{0}+\sqrt{d}u_{0}}{2}$, (4.11)
.
Lemma 4. $d\in D$ , $S_{d}$
$S_{d}:=\{(t,u)\in O_{K}^{2}|t^{2}-du^{2}=4n,$ $arg(u)\in[0,\pi),$ $|\lambda_{t,u}|>1\}$ (4.12)
. $\lambda_{t,u}=(t+u\sqrt{d})/2\sqrt{n}$ . .
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( $\mathfrak{y}G_{d}$ $\mathbb{Z}\cross \mathbb{Z}/2\mathbb{Z}$ , $S_{d}$ $(t,$ $u)$ ) 1 $\ovalbox{\tt\small REJECT} j\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$





$(2)G_{d}\mathrm{B}^{*}\mathbb{Z}\cross \mathbb{Z}/2m\mathbb{Z}(m>1)\mathrm{t}\sim \text{ _{}\overline{\prime \mathrm{T}\backslash }}\text{ _{}\mathrm{a}}t1,\text{ }t_{Xs_{d}/\sim_{d}\text{ }4\mathrm{t}^{\backslash }\text{ _{}\sim}}$ $(t_{j},u_{j})\ovalbox{\tt\small REJECT}^{1-}\mathrm{C}^{\mathrm{v}}\text{ }$
$\leq,J$ –$\text{ }\mathrm{F}l$S‘Bd‘J\emptyset t\rightarrow $(t,u)\mathrm{B}^{*}7\overline{\pm}\text{ _{}\mathrm{a}}.$ , $1.\leq j\leq J_{d}$





$S_{d}/\sim_{d}$ $\{(t_{j}, u_{j})\}_{1\leq j<J_{d}}$ .
(3) (4.13) (4.14) $(t, u)\in O_{K}^{2}-$ $S_{d}$ .
$\lambda_{j}=\lambda_{t_{j},u_{j^{f}}}\epsilon=\exp(\pi i/m),$ $J_{d}=\#(S_{d}/\sim_{d})$ . [ $\epsilon_{d}$
$d$ .
(4.2) . (4.2) Lemma 1,2 ,
$H_{\delta} \leq\frac{(4|n|)^{2+\delta}}{|O_{K}^{\mathrm{x}}|}\sum_{d\in D}\sum_{t,u}(d)_{\frac{h_{d}1\mathrm{o}\mathrm{g}|\epsilon_{d}|^{2}}{m_{d}|du^{2}|}|t+u}\sqrt{d}|^{-2-\delta}$ . (4.15)
. Lemma 3
$H_{\delta}<< \sum_{d\in D}\sum_{t,u}(d)\}d\downarrow^{1+}‘|du^{2}|^{-2-\delta}=\sum_{d\in D}\sum_{t,u}(d)|du^{2}|^{-1-\delta+\epsilon}|u|^{-2(1+\epsilon)}$ , (4.16)
. 3 ,




. $S_{2}$ . $S_{3}$ ,
$S_{3}<< \sum_{d\in D}|d|^{-2(1+\delta-\epsilon)}\sum_{u\in \mathcal{O}_{K}\backslash \{0\}}|u|^{-2(1+\epsilon)}$
$<< \sum_{d\in \mathcal{O}_{K}\backslash \{0\}}|d|^{-2(1+\delta-\epsilon)}=O(1)$
.
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$S_{3}$ . $S_{1}$ .







$D_{0}$ $D$ $O_{K}$ . $4\in$
$D_{0}$ , $0\neq l\in O_{K}$ $u$ $t^{2}-d_{0}l^{2}u^{2}=4n$
11 $\{(t_{j}(l), u_{j}(l))\}_{j=1}^{J_{d_{0}I^{2}}}$ . $\{u_{\mathrm{p}}\}_{p=1}^{\infty}(=\{u_{\mathrm{p}}(d_{0})\}_{\mathrm{z}\subset 1}^{\infty})\subset O_{K}$ ,
$0\neq l\in O_{K},$ $1\leq j\leq J_{hl^{2}}$ $u_{\mathrm{p}}=u_{j}(l)$ $u_{p}\in \mathbb{C}$
. $t,$ $u$ $t^{2}-\phi u_{p}^{2}u^{2}=4n$ $(t_{p,q}, u_{\mathrm{p},q})$
$(1 \leq q\leq J_{d_{0}u_{\mathrm{p}}^{2}})$ . $\tilde{S}_{1}$ ,
$\tilde{S}_{1}\ll\sum_{d_{0}\in D_{0}}\sum_{p=1}^{\infty(d_{0})}|u_{p}|^{-2(1+\epsilon)}\sum_{q=1}^{J_{d_{0}u_{p}^{2}}}|t_{p,q}|^{-2(1+\delta-\epsilon)}(1-|(u_{p}\sqrt{d_{0}})/2|^{-2(1+\delta-\epsilon)})^{-1}$ ,
.
S1<<2Do $\{1$ $\leq^{\mathrm{i}}$ $|t_{j}( \phi, 1)|\}^{-2(1+\delta-\epsilon)}\sum_{p=1}|u_{p}|^{-2(1+\epsilon)}$
$<< \sum\{,.\min_{\prime-\prime \mathrm{I}_{-}}|t_{j}(h, 1)|\}^{-2(1+\delta-\epsilon)}$




$S_{1}$ . $\{(t_{j}(d_{0},1), u_{j}(d_{0},1))\}_{j}$ $t^{2}-d_{0}u^{2}=4n$
. (4.2) .





$H_{\alpha}(s)= \sum_{\{T\}_{\Gamma}\subset\Gamma\overline{\alpha}\Gamma}^{\mathrm{N}\mathrm{C}\mathrm{H}}.\frac{21\mathrm{o}\mathrm{g}N(T_{0})}{[\Gamma(T).(T_{0}\rangle]|a(T)-a(T)^{-1}|^{2}}N(T.)^{1-s}$ , (4.19)
. $a>2$ , $s\in \mathbb{C}$ , $\Re(s)>2$
$h_{s}(r)= \frac{1}{r^{2}-(s-1)^{2}}-\frac{1}{r^{2}-(a-1)^{2}}$ (4.20)
llLemma 4. $\text{ }\{(t_{j},u_{j})\}$ !.
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$h_{s}(r)$ Theorem 2 (1) $,(2),(3)$ . (33)
, NCH $H_{\alpha}(s)$ . (33) $H_{\alpha}(s)$ s-
, ( [Su] ). $H_{n}(s)$
s-
${\rm Res}_{s=1\pm r_{l}}H_{n}(s)=|n|\mathrm{t}\mathrm{r}(T(n)|\lambda_{l})$ (4.21)
.
(4.2) , $L_{n}(s)$ (3.1) Dirichlet











$\Re(s)>1$ $F_{1}(s)$ . $L_{n}(s)$ $\Re(s)>1$
. , $H_{n}(s),$ $L_{n}(s)$
$H_{n}(s)- \frac{4[n|^{s}}{|O_{K}^{\mathrm{x}}|}[L_{n}(s)-|n|(s-1)L_{n}(s+1)]$
$<< \sum_{d\in D}\sum_{t,u}\frac{h_{d}1\mathrm{o}\mathrm{g}|\epsilon_{d}|^{2}}{|du^{2}|^{\Re(s)+2}}<<\sum_{d\in D}\sum_{t,u}|du^{2}|^{-1-\Re(s)+\epsilon}|u|^{-2(1+\epsilon)}$ (4.24)




$\Re(s)>0$ ,s $=1\pm ir_{l},$ $1,2-\sigma_{i},$ $2-\rho$
. Theorem $1(1)$ t .
$s=1\pm ir_{l}(l>L)$ $|n|\mathrm{t}\mathrm{r}T(n)_{|\lambda_{\iota}}$ , $L_{n}(s)$ $\Re(s)>1$ $\ovalbox{\tt\small REJECT} 1\mathrm{J}$
$\lim_{sarrow 1+\pm ir\iota}(s-(1\pm ir_{l}))[L_{n}(s)-|n|(s-1)L_{n}(s+1)]={\rm Res}_{s=1\pm ir_{t}}L_{n}(s)$
(4.27)
.(4.21), (4.27) Theoreni 1(2) .
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